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,QWURGXFWLRQ
6LPLODULW\LVDQLPSRUWDQWFRQVWUXFWLQPDQ\DVSHFWVRIKXPDQEHKDYLRXU7YHUVN\0DUNPDQ
DQG*HQWQHU6LPLODULW\KDVDOVREHHQVKRZQWRSOD\DUROH LQYDULRXVIRUPVRIFRPELQDWRULDO
GHVLJQFUHDWLYLW\DQGPD\IXUWKHUSOD\DUROHLQSHUFHSWLRQVRIQRYHOW\'XULQJDQDORJLFDOUHDVRQLQJ
H[SRVXUHWRVXUIDFHGLVVLPLODUDQDORJLHVFDQLQFUHDVHWKHQRYHOW\RIJHQHUDWHGFRQFHSWV:LOVRQHWDO
&KDQHWDODQGFDQDOVR UHVXOW LQPRUHYDULDWLRQ LQTXDOLW\ &KDQHWDO:KHQ
GHVLJQHUV DUH WDVNHG ZLWK FRPELQLQJ SDLUV RI REMHFWV UHSUHVHQWHG SLFWRULDOO\ WR FUHDWH D QHZ GHVLJQ
FRQFHSWRULJLQDOLW\LVVHHQWRLPSURYHZLWKGHFUHDVLQJVLPLODULW\RIEDVHFRQFHSWV1DJDLHWDO
DQGRYHUDOO FUHDWLYLW\ LPSURYHVZKHQ VWLPXOL DUH IURPGLIIHUHQW WD[RQRPLFFDWHJRULHVEXWKDYHKLJK
UHODWLYH VLPLODULW\ -DQJ  )XUWKHU VLPLODULW\ KDV EHHQ SURSRVHG DV D FRPSRQHQW RI QRYHOW\
MXGJHPHQWV%URZQEXWWKLVDSSHDUVWREHDUHODWLYHO\XQH[SORUHGDUHDRIUHVHDUFK
7KHUHLVDQRSSRUWXQLW\WRH[SDQGH[LVWLQJUHVHDUFKRQVLPLODULW\LQWZRNH\DUHDV)LUVWO\WKHSUHYLRXV
FUHDWLYH FRPELQDWLRQ VWXGLHV 1DJDL HW DO  -DQJ  KDYH XWLOLVHG FRPPRQ WD[RQRPLFDOO\
RUJDQLVDEOHREMHFWVDVVWLPXOLHJFDUHOHYDWRUVFLVVRUV1RVWXGLHVKDYHEHHQIRXQGKRZHYHUZKLFK
XVH VNHWFK UHSUHVHQWDWLRQV RI FRQFHSWXDO GHVLJQ FRQFHSWV DV VWLPXOL LQ FRPELQDWLRQ WDVNV 7KLV LV
LPSRUWDQW EHFDXVH WKH FRPELQDWLRQ RI GHVLJQ FRQFHSWV LV SUHVFULEHG LQ GHVLJQ PHWKRGV VXFK DV
6&$03(5YDQ%RHLMHQHWDODQGKDVEHHQLGHQWLILHGLQSURWRFROVWXGLHVRIFRQFHSWXDOGHVLJQ
+D\HWDO,IWKHUHLVDUHODWLRQVKLSEHWZHHQSDLUVLPLODULW\DQGWKHFUHDWLYLW\RIRXWFRPHVZLWK
WD[RQRPLFDOO\RUJDQLVDEOHFRQFHSWVWKHVDPHPD\KROGZKHQWKHVWLPXOLDUHUHSUHVHQWDWLRQVRIGHVLJQ
FRQFHSWV 6HFRQGO\ DOWKRXJK VLPLODULW\ KDV EHHQ LGHQWLILHG DV D SRWHQWLDO FRPSRQHQW RI QRYHOW\
SHUFHSWLRQWKHODFNRIUHVHDUFKRQVLPLODULW\SHUFHSWLRQSUHFOXGHVFRPSDULVRQRIWKHVHSKHQRPHQD
,QRUGHUWRUHOLDEO\PDQLSXODWHWKHVLPLODULW\RIGHVLJQFRQFHSWVLQFUHDWLYLW\H[SHULPHQWVRULQYHVWLJDWH
WKHUHODWLRQVKLSEHWZHHQVLPLODULW\DQGQRYHOW\LQGHVLJQLWLVQHFHVVDU\WRXQGHUVWDQGKRZGHVLJQHUV
PDNHVLPLODULW\MXGJHPHQWVDQGZKDWDVSHFWVRIGHVLJQFRQFHSWVGHWHUPLQHVLPLODULW\7RZDUGVVXFKDQ
XQGHUVWDQGLQJZHILUVWUHSRUWRQOLWHUDWXUHIURPSV\FKRORJ\WRJDLQLQVLJKWVLQWRWKHFRJQLWLYHSURFHVVHV
DQGGHWHUPLQDQWVRIVLPLODULW\ LQQRQGHVLJQFRQFHSWV:HDOVRUHYLHZH[LVWLQJVLPLODULW\PHWULFV LQ
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GHVLJQ DQG FDUU\ RXW DQ H[SHULPHQW WR JDLQ LQVLJKWV LQWR FRJQLWLYH SURFHVVLQJ DQG GHWHUPLQDQWV RI
VLPLODULW\LQGHVLJQFRQFHSWV
6LPLODULW\
3HUFHSWLRQVRIVLPLODULW\DUHWKRXJKWWREHWKHUHVXOWRIWZRLQGHSHQGHQWFRJQLWLYHSURFHVVHVGHVFULEHG
E\DGXDOSURFHVVPRGHORIVLPLODULW\*RORQNDDQG(VWHV)HDWXUHEDVHGVLPLODULW\LVWKRXJKWWR
EHWKHSULPDU\SURFHVVDQGLVDIXQFWLRQRIWKHFRPPRQDQGGLIIHUHQWIHDWXUHVEHWZHHQWZRFRQFHSWV
7KHPDWLFVLPLODULW\LVDQLPSRUWDQWVHFRQGDU\SURFHVVZKLFKDFWVRQFRQFHSWVZLWKSUHH[LVWLQJWKHPDWLF
UHODWLRQV
)HDWXUHEDVHGVLPLODULW\
)HDWXUHEDVHGVLPLODULW\UHVXOWVIURPWKHFRPSDULVRQRIWKHPHQWDOUHSUHVHQWDWLRQDOVWUXFWXUHVRIWZR
FRQFHSWV $Q HDUO\ IHDWXUHEDVHG PRGHO 7YHUVN\
V FRQWUDVW PRGHO 7YHUVN\  DVVXPHG WKDW
VLPLODULW\LVDSRVLWLYHIXQFWLRQRIWKHFRPPRQIHDWXUHVRIDSDLURILWHPVDQGDQHJDWLYHIXQFWLRQRIWKH
GLIIHUHQWIHDWXUHV$NH\OLPLWDWLRQRIWKLVPRGHOLVWKDWLWGRHVQRWDFFRXQWIRUSHUFHSWLRQVRIVLPLODULW\
GHULYHGIURPUHODWLRQVEHWZHHQHQWLWLHV:HSURYLGHDQH[DPSOHRIWKHLPSRUWDQFHRIFRQFHSWUHODWLRQV
DGDSWHGIURP*HQWQHUDQG0DUNPDQ

)LJXUH 6LPLODULW\DVLQWHUVHFWLQJIHDWXUHVHWVDGDSWHGIURP*HQWQHUDQG0DUNPDQ

,QWKLVH[DPSOH 
HQWLW\
UHIHUVWRHDFKLQGLYLGXDOFLUFOHRUWULDQJOHDQG 
VHW
UHIHUVWRPXOWLSOHHQWLWLHV
JURXSHGWRJHWKHU,IERWKHQWLWLHVLQ)LJXUHDDUHGHVFULEHGE\DOLVWRIIHDWXUHVVLPLODULW\DFFRUGLQJ
WR7YHUVN\
VPRGHOZRXOGEHGHULYHGIURPDQLQWHUVHFWLRQRIWKHWZRIHDWXUHOLVWV7KXV
WULDQJOH
DQG

PHGLXPVL]HG
EHFRPHFRPPRQDOLWLHVZKLOH
VKDGHG
DQG
GRWWHG
DUHGLIIHUHQFHV6LPLODULW\LVWKHQD
SRVLWLYHIXQFWLRQRIWKHFRPPRQDOLWLHVDQGDQHJDWLYHIXQFWLRQRIWKHGLIIHUHQFHV,Q)LJXUHEKRZHYHU
WKH LQWURGXFWLRQRIPXOWLSOHHQWLW\
V LQHDFKVHWFUHDWHVDGGLWLRQDOGHPDQGVRQDPRGHORIVLPLODULW\
:KHQUHSUHVHQWHGDVOLVWVRIIHDWXUHVWKHcontentsRIERWKOLVWVDUHWKHVDPHDOEHLWOLVWHGLQDGLIIHUHQW
RUGHU,IVLPLODULW\LVVLPSO\DIXQFWLRQRIWKHFRPPRQDOLWLHVDQGGLIIHUHQFHVEHWZHHQWZRIHDWXUHOLVWV
WKHQWKHVHVHWVRIREMHFWVZRXOGEHLGHQWLFDO,QWXLWLYHO\KRZHYHUWKLVLVQRWWKHFDVHWKXVUDLVLQJWKH
QHHGIRUDFRJQLWLYHPHFKDQLVPZKLFKGHFLGHVRQZKLFKIHDWXUHVWRFRPSDUHZLWKZKLFKRWKHUIHDWXUHV
7KHVHWVFDQEHDOLJQHGLQRQHRIWZRZD\VLWKHFLUFOHVDUHSODFHGLQFRUUHVSRQGHQFHWKXVJHRPHWU\
LV FRPPRQ EXW ILOO DQG UHODWLYH ORFDWLRQ DUH GLIIHUHQW RU LL WKH WRS PRVW VKDSHV DUH SODFHG LQ
FRUUHVSRQGHQFHWKXVILOOLVFRPPRQEXWJHRPHWU\DQGUHODWLYHORFDWLRQDUHGLIIHUHQW5HJDUGOHVVRIWKH
RXWFRPHWKLVGHPRQVWUDWHVWKHQHHGIRUDOLJQPHQWRIUHSUHVHQWDWLRQV
7KH VWUXFWXUDO DOLJQPHQW PRGHO RI VLPLODULW\ DFFRXQWV IRU WKH UHODWLRQV EHWZHHQ HQWLWLHV E\ PDNLQJ
DVVXPSWLRQV DERXW WKH QDWXUH RI FRJQLWLYH UHSUHVHQWDWLRQV DQG WKH SURFHVVHV ZKLFK FRPSDUH WKRVH
UHSUHVHQWDWLRQV 5HSUHVHQWDWLRQV DUH DVVXPHG WR FRQVLVW RI REMHFW GHVFULSWRUV DWWULEXWHV REMHFWV
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HQWLWLHVIXQFWLRQVDQGUHODWLRQVEHWZHHQHOHPHQWV0DUNPDQDQG*HQWQHU7DNLQJ)LJXUHE
DVDQH[DPSOHWKHUHODWLRQLQWKHOHIWVHWZRXOGEHGHVFULEHGRIWKHIRUP
DERYHFLUFOHWULDQJOH
DQG
WKHHQWLWLHVZRXOGLQWXUQKDYHWKHDWWULEXWHV
VKDGHG
DQG
GRWWHG

7KH VWUXFWXUDO DOLJQPHQW PRGHO DOVR VSHFLILHV KRZ FRPPRQDOLWLHV DQG GLIIHUHQFHV FRQWULEXWH WR
MXGJHPHQWVRIVLPLODULW\E\GLVWLQJXLVKLQJEHWZHHQWZRW\SHVRIGLIIHUHQFHVDOLJQDEOHGLIIHUHQFHVDQG
QRQDOLJQDEOH GLIIHUHQFHV 6LPLODULW\ LV D IXQFWLRQ RI WKH FRPPRQDOLWLHV DOLJQDEOH GLIIHUHQFHV DQG
QRQDOLJQDEOH GLIIHUHQFHV EHWZHHQ WKH WZR UHSUHVHQWDWLRQDO VWUXFWXUHV RI D SDLU RI FRQFHSWV ,Q RWKHU
ZRUGVVLPLODULW\LVGHWHUPLQHGE\WKHDOLJQDELOLW\RIWZRFRQFHSWV
,WLVQRWFXUUHQWO\NQRZQZKHWKHUWKHVWUXFWXUDODOLJQPHQWPRGHODOVRDSSOLHVWRVLPLODULW\MXGJHPHQWV
RIGHVLJQFRQFHSWV$NH\JDSLQNQRZOHGJHDUHKRZGHVLJQFRQFHSWVPLJKWEHGHVFULEHGLQWHUPVRI
VWUXFWXUHGUHSUHVHQWDWLRQVLQFOXGLQJDWWULEXWHVREMHFWVDQGUHODWLRQV
7KHPDWLFVLPLODULW\DQGWKHPDWLFUHODWLRQV
7KHPDWLF UHODWLRQV DUH ³WKH H[WHUQDO RU FRPSOHPHQWDU\ UHODWLRQV DPRQJREMHFWV HYHQWV SHRSOH DQG
RWKHUHQWLWLHVWKDWFRRFFXURULQWHUDFWWRJHWKHULQVSDFHDQGWLPH´/LQDQG0XUSK\S.H\
IHDWXUHV RI WKHPDWLF UHODWLRQV DUH WKHLU H[WHUQDOLW\ RFFXUULQJ EHWZHHQ WZR RU PRUH WKLQJV DQG
FRPSOHPHQWDULW\IXOILOOLQJGLIIHUHQWUROHVLQWKHJLYHQWKHPH(VWHVHWDOFODLPWKDWWKHPDWLF
UHODWLRQVDUHGHULYHGIURPDIIRUGDQFHVRUFRQYHQWLRQ)RUH[DPSOHDKDPPHUDQGQDLODUHVDLGWREH
WKHPDWLFDOO\ UHODWHGEHFDXVHRI WKHLUPXWXDODIIRUGDQFHVKRZHYHUDZLQHJODVVDQGGLQQHUSODWH DUH
WKHPDWLFDOO\UHODWHGEHFDXVHWKH\FRQYHQWLRQDOO\FRRFFXULQDPHDOWKHPHHYHQWKRXJKWKHLUIHDWXUHV
GR QRW DIIRUG GLUHFW LQWHUDFWLRQ ,Q H[SHULPHQWDO FRQGLWLRQV SDUWLFLSDQWV DUH VHHQ WR MXVWLI\ WKHLU
VLPLODULW\UDWLQJVRIFHUWDLQFRQFHSWSDLUVE\WKHPDWLFDOO\UHODWLQJWKHP%DVVRNDQG0HGLQDQG
SDLUVRIVWLPXOLZKLFKDUHDVVXPHGWRKDYHSUHH[LVWLQJWKHPDWLFUHODWLRQVDUHMXGJHGWREHPRUHVLPLODU
WKDQWKHPDWLFDOO\XQUHODWHGFRQFHSWV:LVQLHZVNLDQG%DVVRN
,QWHJUDWLQJVLPLODULW\UHVHDUFKLQGHVLJQDQGSV\FKRORJ\
$ORJLFDOVWDUWLQJSRLQWZRXOGEHWRGHWHUPLQHZKHWKHUH[LVWLQJPRGHOVRIVLPLODULW\DSSO\WRVLPLODULW\
MXGJHPHQWVRIGHVLJQFRQFHSWV7KHW\SHRIVLPLODULW\GHVFULEHGE\VWUXFWXUDODOLJQPHQWWKHRU\PDNHV
LQWXLWLYHVHQVHZKHQDSSOLHGWRGHVLJQFRQFHSWV7KHPRUHIHDWXUHVWZRGHVLJQFRQFHSWVVKDUHWKHPRUH
VLPLODUWKH\ZRXOGEHSHUFHLYHGWREH,W LVQRWFOHDUKRZLIDWDOOGHVLJQFRQFHSWVFRXOGEHUHODWHG
µWKHPDWLFDOO\¶$VVXPLQJ WKDW WKHPDWLF UHODWLRQV DULVH IURP FRQYHQWLRQ RU DIIRUGDQFH WKHQ WKHPDWLF
VLPLODULW\PD\EHGHULYHGIURPDSHUFHLYHGVHQVHRISRWHQWLDODUWHIDFWDUWHIDFWDIIRUGDQFHVVHH0DLHU
DQG )DGHO  ,I WKH GXDOSURFHVV PRGHO RI VLPLODULW\ DSSOLHV WR MXGJHPHQWV RI GHVLJQFRQFHSW
VLPLODULW\WKHQDQ\VWXG\RIGHVLJQFRQFHSWVLPLODULW\PXVWPDNHSURYLVLRQIRUWKHLQYROYHPHQWRIERWK
W\SHVRIVLPLODULW\SURFHVVLQJ
7RZDUGV XQGHUVWDQGLQJ WKH FRJQLWLYH SURFHVVLQJ DQG GHWHUPLQDQWV RI GHVLJQ FRQFHSW VLPLODULW\
MXGJHPHQWVLWPD\VXIILFLHQWWRFRQGXFWDJURXQGHGLQYHVWLJDWLRQLQWRVLPLODULW\E\JLYLQJSDUWLFLSDQWV
UDQGRPSDLUVRIFRQFHSWVDQGHYDOXDWLQJWKHLUUHVSRQVHV,QSV\FKRORJLFDOVWXGLHVRIVLPLODULW\KRZHYHU
DQXPEHURIPHWKRGVKDYHEHHQXWLOLVHGJUDQWDGHJUHHRIa prioriFRQWURORYHUWKHVLPLODULW\RILQSXW
VWLPXOLHQVXULQJHLWKHUDUDQJHRIVLPLODULWLHVRUGLVWLQFWKLJKDQGORZVLPLODULW\JURXSV.QRZOHGJHRI
KRZWKLVLVDFKLHYHGZRXOGJUDQWIXUWKHULQVLJKWVLQWRWKHDVSHFWVRIGHVLJQFRQFHSWVZKLFKFRQWULEXWH
WRSHUFHSWLRQVRIVLPLODULW\
6LPLODULW\PHWULFVLQGHVLJQUHVHDUFK
,QGHVLJQUHVHDUFKDQXPEHURIUHVHDUFKHUVKDYHGHILQHGVLPLODULW\PHWULFV0F$GDPVDQG:RRG
GHYHORSHG D TXDQWLWDWLYH PHWULF ZKLFK FRPSXWHV WKH VLPLODULW\ RI DQDORJRXV SURGXFWV EDVHG RQ
IXQFWLRQDOVLPLODULW\DQGFRQVXPHUQHHGV)XHWDOXWLOLVHODWHQWVHPDQWLFDQDO\VLVWRGHWHUPLQH
WKHVHPDQWLFVLPLODULW\RISDWHQWGRFXPHQWV%DRHWDO SURSRVHDPHWULFZKLFKPHDVXUHV WKH
XQLTXHIHDWXUHVRIWZRFRQFHSWVWKHPRUHXQLTXHIHDWXUHVEHWZHHQDSDLUWKHORZHUWKHVLPLODULW\%\
GHILQLQJ VLPLODULW\ LQ WHUPV RI FRPPRQ IHDWXUHV WKH DXWKRUV KDYH LQKHUHQWO\ DGRSWHG D VWUXFWXUDO
DOLJQPHQWYLHZRIVLPLODULW\+RZHYHUWKHIHDWXUHVDUHXQLTXHO\DVVRFLDWHGZLWKWKHGHVLJQWDVNXVHG
DUHWKXVQRWJHQHUDOLVDEOH
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1RQHRIWKHVHVLPLODULW\PHWULFVDUHVXSSRUWHGE\KXPDQSHUFHSWLRQVRIVLPLODULW\,QDGGLWLRQQRQHRI
WKHPHWULFVDSSHDUWREHDSSOLFDEOHWRHDUO\VWDJHGHVLJQFRQFHSWVUHSUHVHQWHGE\VNHWFKHV&UXFLDOO\
KRZHYHU QRQH RI WKHVH PHWULFV DOLJQV ZLWK WKH VWUXFWXUHG UHSUHVHQWDWLRQV DVVXPHG E\ WKH VWUXFWXUDO
DOLJQPHQWPRGHORUDFFRXQWVIRUWKHH[WHUQDOFRPSOHPHQWDU\WKHPDWLFUHODWLRQVEHWZHHQFRQFHSWV
6WLPXOLFUHDWLRQPHWKRGVLQSV\FKRORJ\
0DUNPDQDQG*HQWQHUDQG0DUNPDQDQG:LVQLHZVNLPDQLSXODWHVLPLODULW\E\SDLULQJ
FRQFHSWV IURP KLHUDUFKLFDO FRQFHSW WD[RQRPLHV H[DPSOH )LJXUH  0DUNPDQ DQG *HQWQHU 
V\VWHPDWLFDOO\ PDQLSXODWH DOLJQDELOLW\ E\ DOWHULQJ WKH REMHFWV DQG UHODWLRQV ZLWKLQ WULDGV RI SLFWRULDO
VFHQHV)RU XVH LQ D VWXG\RI FRQFHSWXDO FRPELQDWLRQ DQG HPHUJHQFH :LONHQIHOG DQG :DUG 
FUHDWHGSDLUVRIFRQFHSWVDVVXPHGWREHVLPLODUDQGGLVVLPLODUDQGXVHH[WHUQDOMXGJHVWRUHILQHWKH
VHWWRWKHPRVWDQGOHDVWVLPLODU7UDQVODWLRQRIWKHVHPHWKRGVWRGHVLJQUDLVHVDQXPEHURILVVXHV

)LJXUH ([DPSOHRIDWD[RQRPLFFRQFHSWKLHUDUFK\0DUNPDQDQG*HQWQHU
+LHUDUFKLFDOO\RUJDQLVHGFRQFHSWVIURPWKHVDPHFDWHJRU\WHQGWREHPRUHVLPLODUWKDQWKRVHIURPRWKHU
FDWHJRULHVEHFDXVHWKH\VKDUHFRPPRQSURSHUWLHVEDVHGRQWKHLUVXSHURUGLQDWHFDWHJRU\0DUNPDQDQG
:LVQLHZVNL7KLVKDVEHHQ6XVHGWRPDNHDVVXPSWLRQV DERXWWKHGHJUHHRIDOLJQDELOLW\EHWZHHQ
SDLUVDQGE\H[WHQVLRQWKHLUVLPLODULW\,WKDVEHHQVXJJHVWHGKRZHYHU7DXUDSWKDWGHVLJQ
FRQFHSWV FURVV WD[RQRPLF FDWHJRULHV DQG GR QRW VKDUH WKH VDPH FRQFHSWXDO VWUXFWXUH 7KXV ZKLOH
WD[RQRPLFFDWHJRU\ORFDWLRQFDQEHXVHGWRYDU\WKHDOLJQDELOLW\RIHYHU\GD\FRQFHSWVa priori, LW LV
XQFOHDUDVWRZKHWKHUWKHVDPHKROGVWUXHIRUGHVLJQFRQFHSWV.6\VWHPDWLFPDQLSXODWLRQRIWKHSURSHUWLHV
DQG UHODWLRQV RI GHVLJQ FRQFHSWV DV SHU 0DUNPDQ DQG *HQWQHU  ZRXOG UHTXLUH WKH DUWLILFLDO
FUHDWLRQRIVWLPXOL7KLVLQKHUHQWO\SUHFOXGHVWKHXVHRIJHQXLQHFRQFHSWVFUHDWHGLQWKHGHVLJQSURFHVV
7KHILQDOPHWKRGWKHH[SHULPHQWHULQWXLWLRQDQGUHILQHPHQWE\MXGJHVPHWKRGXVHGE\:LONHQIHOGDQG
:DUG  GRHV QRWKLQJ WR DFFRXQW IRU SRWHQWLDO WKHPDWLF UHODWLRQV EHWZHHQ FRQFHSWV 6LQFH WKH
SRWHQWLDOLQYROYHPHQWRIWKHPDWLFSURFHVVLQJLQGHVLJQFRQFHSWVLPLODULW\LV\HWXQNQRZQXVHRIWKLV
PHWKRGZRXOGEHXQUHOLDEOH
,WFDQEHVHHQWKDWDOWKRXJKVLPLODULW\PHWULFVKDYHEHHQSURSRVHGLQGHVLJQQRQHDUHJHQHUDOLVDEOHDQG
DSSOLFDEOHWRHDUO\VWDJHGHVLJQFRQFHSWV)XUWKHUGHVSLWHDQXPEHURIPHWKRGVIRUPDQLSXODWLQJWKH
VLPLODULW\ RI FRQFHSWV LQ SV\FKRORJ\ VWXGLHV QRQH RIIHU D UHOLDEOH PHDQV RI WUDQVODWLRQ WR D GHVLJQ
FRQWH[W
6XPPDU\RIOLWHUDWXUHLQVLJKWVLQWRGHVLJQFRQFHSWVLPLODULW\MXGJHPHQWV
7RZDUGVXQGHUVWDQGLQJWKHFRJQLWLYHSURFHVVLQJRIGHVLJQFRQFHSWVLPLODULW\MXGJHPHQWVZHVRXJKWWR
JDLQ LQVLJKWV LQWR WZR NH\ DUHDV 7KDW LV L WKH DVSHFWV RI GHVLJQ FRQFHSWV ZKLFK FRQWULEXWH WR
SHUFHSWLRQVRIVLPLODULW\DQGLLWKHW\SHVRIFRJQLWLYHSURFHVVLQJLQYROYHGLQVLPLODULW\MXGJHPHQWV
6WUXFWXUDODOLJQPHQWSURFHVVLQJSUHGRPLQDWHVLQQRQGHVLJQVLPLODULW\MXGJHPHQWVDQGLQVXFKFDVHV
VLPLODULW\LVGHWHUPLQHGE\WKHGHJUHHRIDOLJQDELOLW\FRPPRQIHDWXUHVEHWZHHQWZRFRQFHSWV,IWKH
VDPHIRUPRISURFHVVLQJSUHGRPLQDWHVLQVLPLODULW\MXGJHPHQWVRIGHVLJQFRQFHSWVLWZRXOGEHH[SHFWHG
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WKDW DOLJQDELOLW\ VKRXOG YDU\ ZLWK VLPLODULW\ %\ YDU\LQJ WKH GHJUHH RI DOLJQPHQW RI GHVLJQ FRQFHSW
IHDWXUHVDQGHOLFLWLQJVLPLODULW\MXGJHPHQWVLWVKRXOGEHSRVVLEOHWRHYDOXDWHWKHGHJUHHWRZKLFKWKRVH
IHDWXUHVDUHGULYHUVRIVLPLODULW\LQGHVLJQFRQFHSWV6LQFHWKHUHGRHVQRWDSSHDUWREHDJHQHUDOLVDEOH
PHWULFIRUVLPLODULW\LQGHVLJQZHFDQDWWHPSWWRPDQLSXODWHDEVWUDFWDUWHIDFWYDULDEOHVVXFKDVIXQFWLRQ
RUPHDQV7RDGGUHVVWKHW\SHRIFRJQLWLYHSURFHVVLQJLQYROYHGZHFDQDOVRHOLFLWH[SODQDWLRQVIURP
SDUWLFLSDQWVDERXWWKHUHDVRQVIRUWKHLUVLPLODULW\MXGJHPHQWVDQGDQDO\VHWKHPIRUHYLGHQFHRIIHDWXUDO
RUWKHPDWLFSURFHVVLQJ
6LPLODULW\H[SHULPHQW
7RJDLQLQVLJKWVLQWRFRJQLWLYHSURFHVVLQJDQGWKHGHVLJQFRQFHSWIHDWXUHVZKLFKGULYHVLPLODULW\ZH
FDUULHGRXWDQH[SHULPHQWZLWKWZRNH\DLPV
$LP  7R WHVW WKH UHODWLRQVKLS EHWZHHQ FRQFHSW SDLU DOLJQDELOLW\ DQG SDUWLFLSDQWV MXGJHPHQWV RI
VLPLODULW\
$LP7RGHWHUPLQHZKLFKW\SHVRIFRJQLWLYHSURFHVVLQJDUHXVHGE\GHVLJQHUVWRDUULYHDWMXGJHPHQWV
RIVLPLODULW\
:HH[SORUHGWKHSRVVLELOLW\WKDWGHVLJQFRQFHSWVPD\EHKLHUDUFKLFDOO\RUJDQLVDEOHDQGFUHDWHGSDLUVRI
FRQFHSWVZKLFKYDULHGLQWHUPVRIDOLJQDELOLW\:HDFKLHYHGWKHILUVWDLPYLDVLPLODULW\UDWLQJVRIGHVLJQ
FRQFHSWVDQGWKHVHFRQGE\HOLFLWLQJH[SODQDWLRQVIRUVLPLODULW\UDWLQJV7KHIROORZLQJDVVXPSWLRQVZHUH
PDGH
 $VROXWLRQVSDFHRIGHVLJQFRQFHSWVFDQEHRUJDQLVHGLQWRDQXQDPELJXRXVKLHUDUFKLFDOVWUXFWXUH
 'HVLJQFRQFHSWVFDQEHGHVFULEHGLQWHUPVRIWKH1HHG>1@DQGVXEQHHG>1V@ZKLFKWKH\DGGUHVV
WKHLUPRVWVDOLHQWSXUSRVHIXQFWLRQ>)@DQGWKHPHDQVRIIXOILOOLQJWKDWIXQFWLRQ>0@
 &RQFHSWSDLUDOLJQDELOLW\FDQEHYDULHGE\PDQLSXODWLQJWKHQXPEHURIFRPPRQ11V)DQG0
YDULDEOHV
 ,IVWUXFWXUDODOLJQPHQWSURFHVVLQJLVLQYROYHGWRVRPHGHJUHHWKHQVLPLODULW\H[SODQDWLRQVZLOO
FRQWDLQHYLGHQFHRIIHDWXUDOFRPPRQDOLWLHVRUGLIIHUHQFHV
 ,I WKHPDWLF SURFHVVLQJ LV LQYROYHG WR VRPH GHJUHH WKH VLPLODULW\ H[SODQDWLRQV ZLOO FRQWDLQ
HYLGHQFHRIH[WHUQDOFRPSOHPHQWDU\UHODWLRQVEHWZHHQFRQFHSWV
,IVWUXFWXUDODOLJQPHQWSURFHVVLQJSUHGRPLQDWHVIRUVLPLODULW\MXGJHPHQWVRIGHVLJQFRQFHSWVWKHQZH
ZRXOGH[SHFWDOLJQDELOLW\WRYDU\ZLWKPHDQVLPLODULW\UDWLQJVDQGIRUH[SODQDWLRQVRIVLPLODULW\UDWLQJV
WRFRQWDLQSUHGRPLQDQWO\IHDWXUDOUHVSRQVHV
6WLPXOLFUHDWLRQ
'HVLJQFRQFHSWVZHUHVRUWHGLQWRKLHUDUFKLFDOWD[RQRPLHVE\WKHOHDGUHVHDUFKHUFRQFHSWVZHUHWKHQ
FRGHGLQWHUPVRIWKHLU1V1)DQG0YDULDEOHV)RXUKLHUDUFKLFDOWD[RQRPLHVZHUHFUHDWHGE\XVLQJ
FRQFHSWV JHQHUDWHG E\ GLIIHUHQW SDUWLFLSDQWV LQ D FRQFHSW JHQHUDWLRQ WDVN &RQFHSWV JHQHUDWHG LQ
UHVSRQVHWRIRXUGHVLJQWDVNVIURPSDUWLFLSDQWVZHUHXVHGIRUWKHKLHUDUFKLFDORUJDQLVDWLRQ7DEOH
VKRZVHDFKRIWKHIRXUGHVLJQWDVNVWKHWRWDOQXPEHURIFRQFHSWVXVHGDVLQSXWWRWKHFDWHJRULVDWLRQWKH
QXPEHURIFRQFHSWVZKLFKGLGQRWEHORQJWRDFOHDUFDWHJRU\KDGDPELJXRXVLVVXHIXQFWLRQRUPHDQV
SURSHUWLHVDQGWKRVHZKLFKZHUHH[FOXGHG
0HWKRG'HVLJQFRQFHSWVZHUHILUVWJURXSHGE\WKHQHHGZKLFKWKH\ZHUHLQWHUSUHWHGWRVDWLVI\DQGWKHQ
GLYLGHGLQWRVXEJURXSVDFFRUGLQJWRWKHVXEQHHGZKLFKWKH\DGGUHVVHGWKHLUIXQFWLRQDQGPHDQVVHH
7DEOH7KLVUHVXOWHGLQDPD[LPXPRIIRXUKLHUDUFKLFDOOD\HUVKRZHYHULQVRPHLQVWDQFHVWKHUHZDV
QRQHHGWRGLYLGHDQQHHGLQWRDVXEQHHG&RQFHSWVZHUHH[FOXGHGLIWKH\PHWDQ\RIWKHIROORZLQJ
H[FOXVLRQFULWHULDLQRWDFRQVXPHUSURGXFWLHWKH\ZHUHZKROO\DQLQIUDVWUXFWXUHRUVHUYLFHVROXWLRQ
LLGLGQRWDGGUHVVWKHEULHILLLWKHGHVLJQHULGHQWLILHGDVHULRXVIODZLQWKHLURZQFRQFHSWLYWKH
FRQFHSWGLGQRWKDYHERWKDVNHWFKDQGDFFRPSDQ\LQJDQQRWDWLRQYWKHVNHWFKUHSUHVHQWDWLRQFRXOG
QRWEHGHFLSKHUHGRUYLWKHPHDQVRUIXQFWLRQRIWKHSURGXFWFRXOGQRWEHLQWHUSUHWHG&RQFHSWVZHUH
FODVVLILHGDVµDPELJXRXV¶LIWKH\GLGQRWFURVVWKHH[FOXVLRQFULWHULDEXWWKHUHZHUHPXOWLSOHFDWHJRULHV
LQWR ZKLFK WKH\ FRXOG EH SODFHG DW DQ\ OHYHO VHH 6HFWLRQ  IRU GLVFXVVLRQ RQ DPELJXLW\ DQG
KLHUDUFKLFDO RUJDQLVDWLRQ 7KLV UHVXOWHG LQ D UDQJH RI FRQFHSWV JURXSHG XQGHU D KLHUDUFKLFDO QHHG
IXQFWLRQDQGPHDQVVWUXFWXUHVHH6HFWLRQIRUGLVFXVVLRQ
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7DEOH 'HVLJQWDVNVXVHGWRFUHDWHWKHLQLWLDOGHVLJQFRQFHSWV
$PE
 DPELJXRXV

([F
 H[FOXGHG
7D
VN
 'HVFULSWLRQ
7R
W
8V
HG
$P
E
([
F
 'RPHVWLFIRRGZDVWHLVDVHULRXVSUREOHPGXHWRJOREDOIRRGVKRUWDJHVDQG
VRFLRHFRQRPLFLPEDODQFHV*HQHUDWHFRQFHSWVIRUSURGXFWVWKDWPD\UHGXFH
XQQHFHVVDU\IRRGZDVWDJHLQWKHKRPH
   
 &DPSLQJLVDSRSXODUDFWLYLW\EXWFDQKDYHQHJDWLYHHQYLURQPHQWDOLPSDFWV
WKURXJKGLVUXSWLRQWRZLOGOLIHOLWWHUDQGSROOXWLRQRIZDWHUVRXUFHV*HQHUDWH
FRQFHSWVIRUSURGXFWVWKDWUHGXFHWKHQHJDWLYHLPSDFWVRIFDPSLQJ
   
 /RQJGLVWDQFHZDWHUWUDQVSRUWDWLRQPD\EHQHFHVVDU\LQGURXJKWSURQH
GHYHORSLQJQDWLRQVEXWFDQEHSUREOHPDWLFGXHWRODFNRIUHVRXUFHVDQG
LQIUDVWUXFWXUH*HQHUDWHFRQFHSWVIRUSURGXFWVWKDWPD\IDFLOLWDWHZDWHU
WUDQVSRUWDWLRQLQGHYHORSLQJQDWLRQV
   
 6LWWLQJLQWKHVDPHSRVLWLRQIRUORQJSHULRGVPD\EHKDUPIXOWRKHDOWK
*HQHUDWHFRQFHSWVIRUSURGXFWVWKDWPD\IDFLOLWDWHSK\VLFDOH[HUFLVHZKLOVW
FRPSOHWLQJDFWLYLWLHVLQDVHDWHGSRVLWLRQLQWKHKRPHDQGRIILFH
   
7DEOH 'HVFULSWLRQRIQHHGVXEQHHGIXQFWLRQDQGPHDQVYDULDEOHV
9DULDEOH 'HVFULSWLRQ
1HHG 7KHPD[LPXPOHYHORIGLIIHUHQWLDWLRQLQWKHVROXWLRQVSDFHZKLFKGHVFULEHV
KRZ
WKHFRQFHSW
DGGUHVVHVWKHEULHI
6XEQHHG $VXEGLYLVLRQRIQHHG
)XQFWLRQ 7KHSXUSRVHRIWKHDUWHIDFW
0HDQV $JHQHUDOWHUPZKLFKHQFRPSDVVHVDUWHIDFWEHKDYLRXUDQGVWUXFWXUH

3DLUVRIGHVLJQFRQFHSWVNHWFKHVZHUHFUHDWHGE\VHOHFWLQJFRQFHSWVDFFRUGLQJWRILYHFRQGLWLRQV7DEOH
,QFRQGLWLRQRQHGHVLJQFRQFHSWVZHUHFRPPRQLQWHUPVRI11V)DQG0LQFRQGLWLRQILYHWKH\
VKDUHG QR FRPPRQDOLWLHV DFURVV WKHVH IRXU YDULDEOHV $ WRWDO RI  SDLUV RI FRQFHSWV ZHUH FUHDWHG
SDLUV[FRQGLWLRQV[GHVLJQWDVNV7KHSDLUVZHUHSLFNHGIURPDFURVVWKHKLHUDUFKLHVDQGZHUH
DVVXPHGWREHHTXLYDOHQWZLWKLQFRQGLWLRQDFURVVKLHUDUFKLHV$QH[DPSOHRIDSDLURIFRQFHSWVIURP
GHVLJQ WDVN  FRQGLWLRQ  LV SUHVHQWHG EHORZ )LJXUH  7KH FRQFHSWV DUH LQWHUSUHWHG WR DGGUHVV D
FRPPRQQHHGEXWDUHGLIIHUHQWDWWKHVXEQHHGIXQFWLRQDQGPHDQVOHYHO

)LJXUH ([DPSOHRIDSDLURIFRQFHSWVGHVLJQWDVNFRQGLWLRQ
6LPLODULW\MXGJHPHQWVDQGH[SODQDWLRQV
,QWKHVLPLODULW\UDWLQJH[SHULPHQWSDUWLFLSDQWVDUHDVNHGWRUDWHWKHVLPLODULW\RISDLUVRIGHVLJQFRQFHSWV
DQGH[SODLQWKHLUUDWLQJ7KHH[SODQDWLRQVZHUHFRGHGEDVHGRQWKHW\SHRIFRJQLWLYHSURFHVVLQJHYLGHQW
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3DUWLFLSDQWVLQGLYLGXDOVHLJKWZLWKDWOHDVWWKUHH\HDUVIRUPDOSURGXFWGHVLJQHQJLQHHULQJHGXFDWLRQ
WZRZLWKPDVWHU¶VGHJUHHVLQPHFKDQLFDOHQJLQHHULQJDQGSV\FKRORJ\3K'UHVHDUFKHUZLWKWZR\HDUVRI
H[SHULHQFHLQSURGXFWGHVLJQUHVHDUFK$OOSDUWLFLSDQWVZHUHQDwYHWRWKHDLPVRIWKHH[SHULPHQW
6WLPXOLSDLUVRIGHVLJQFRQFHSWVNHWFKHVDQGDQQRWDWLRQVHLJKWIURPHDFKRIWKHILYHFRQGLWLRQV
(DFKSDUWLFLSDQWUHFHLYHGWKHVDPHVHWRIVWLPXOLLQDUDQGRPRUGHU
0DWHULDOV7KHSDLUVZHUHSULQWHGRQ$ODQGVFDSHSDSHUZLWKWKHRULJLQDOGHVLJQWDVNW\SHGDERYH
HDFKSDLU$QQRWDWLRQVZHUHOHIWRQWKHVNHWFKHVDQGDGGLWLRQDOGHVFULSWLRQVSURYLGHGE\WKHRULJLQDO
SDUWLFLSDQWUHW\SHGEHORZWKHFRUUHVSRQGLQJGHVLJQFRQFHSW
3URFHGXUH(DFKSDUWLFLSDQWZDVVDWDWDFRPSXWHUZKLFKSURPSWHGWKHPWRHQWHUWKHLUVLPLODULW\UDWLQJV
DQG H[SODQDWLRQV 7KH VLPLODULW\ VFDOH UDQJHG IURP  QRW DW DOO VLPLODU WR  H[WUHPHO\ VLPLODU
3DUWLFLSDQWVZHUHLQVWUXFWHGWRSURYLGHVLPLODULW\UDWLQJVE\MXGJLQJWKHVLPLODULW\RIWKHGHVLJQFRQFHSWV
ZKLOHLJQRULQJWKHVNHWFKSURSHUWLHVRIWKHUHSUHVHQWDWLRQV1RWLPHOLPLWZDVSODFHGRQWKHWDVN
'HVLJQ7KHUHZHUHOHYHOVRIDOLJQDELOLW\WKHGHSHQGHQWYDULDEOHZDVWKHQXPHULFDOVLPLODULW\UDWLQJ
7DEOH ([SHULPHQWDOFRQGLWLRQV& FRPPRQ' GLIIHUHQW
  )HDWXUHV
  1HHG1 6XE1HHG1V )XQFWLRQ) 0HDQV0
&R
QGL
WLR
Q  & & & & & & & '
 & & ' '
 & ' ' '
 ' ' ' '

6FRULQJ 7R DWWHPSW WR GHWHUPLQH WKH PHDQV RI FRJQLWLYH SURFHVVLQJ LQYROYHG LQ WKH SDUWLFLSDQWV¶
VLPLODULW\ MXGJHPHQWV WKHLU H[SODQDWLRQV DUH FRGHG DV µIHDWXUDO¶ µWKHPDWLF¶ RU µRWKHU¶ EDVHG RQ
GHILQLWLRQVIURPWKHOLWHUDWXUH)HDWXUDOH[SODQDWLRQVZHUHH[SHFWHGWRFRQWDLQDFRPPRQDOLW\DOLJQDEOH
GLIIHUHQFH RU QRQDOLJQDEOH GLIIHUHQFH 7KHPDWLF H[SODQDWLRQV VKRXOG FRQWDLQ DQ H[WHUQDO
FRPSOHPHQWDU\ UHODWLRQEHWZHHQ WZRGHVLJQFRQFHSWV7KH µRWKHU¶ FRGH LV UHVHUYHG IRUH[SODQDWLRQV
ZKLFKFDQQRWXQDPELJXRXVO\EHFODVVLILHGE\RQHRIWKHRWKHUWZRFRGHV7KHFRGLQJZDVFDUULHGRXWLQ
DVLQJOHSDVVE\WKHOHDGDXWKRUDQGZDVQRWFRUURERUDWHGZLWKDVHFRQGUDWHU
5HVXOWV
$SUHOLPLQDU\DQDO\VLVLVSUHVHQWHGZLWKUHJDUGVWRIRXUDUHDVWKHUHODWLRQVKLSEHWZHHQDOLJQDELOLW\DQG
VLPLODULW\ HYLGHQFH RI FRJQLWLYH SURFHVVLQJ W\SHV JHQHUDOLVDELOLW\RI ILQGLQJV DQG FRQFHSW IHDWXUHV
LQIOXHQFLQJVLPLODULW\MXGJHPHQWV
5HODWLRQVKLSEHWZHHQDOLJQDELOLW\DQGVLPLODULW\
7KHILUVWDLPRIWKHVWXG\LVWRWHVWWKHUHODWLRQVKLSEHWZHHQFRQFHSWSDLUDOLJQDELOLW\DQGSDUWLFLSDQWV

MXGJHPHQWVRIVLPLODULW\,IVLPLODULW\YDULHGZLWKWKHJLYHQGHILQLWLRQRIDOLJQDELOLW\WKHQWKLVZRXOG
VXJJHVW WKDW WKRVH 1 1V ) DQG 0 YDULDEOHV ZRXOG UHSUHVHQW WKH DVSHFWV RI GHVLJQ FRQFHSWV ZKLFK
FRQWULEXWH WRZDUGV VLPLODULW\7DEOH VKRZV WKH PHDQ VLPLODULW\ UDWLQJV IRU HDFKRI WKHSDLUV RI
GHVLJQFRQFHSWV:LWKLQHDFKGHVLJQWDVNDQGFRQGLWLRQWKHUHZHUHWZRSDLUV$DQG%DVVXPHGWREH
HTXLYDOHQWLQWHUPVRIDOLJQDELOLW\
7KHUDQNRUGHURIWKHPHDQVLPLODULW\UDWLQJVIRUWKHFRQGLWLRQGHFUHDVHZLWKDOLJQDELOLW\LQDOOEXWWZR
LQVWDQFHV'73DLU%'7SDLU%7KLVJLYHVWKHLPSUHVVLRQRIDUHODWLRQVKLSEHWZHHQDOLJQDELOLW\
DQGVLPLODULW\$OWKRXJKQRWVKRZQGXHWRVSDFHOLPLWDWLRQVWKHVWDQGDUGGHYLDWLRQVIRUWKHVLPLODULW\
UHVSRQVHVDSSHDUHGKLJKUDQJLQJIURPWR2ZLQJWRWKHKLJKYDULDQFHLQPDQ\UHVSRQVHVLW
LVSUHPDWXUHWRDWWHPSWWRLQIHUVLJQLILFDQWUHVXOWVIURPWKLVGDWDZHPXVWILUVWWDNHVWHSVWRH[SORUHWKH
UHDVRQVIRUVXFKKLJKYDULDELOLW\7RWKLVHQGZHFRQWLQXHWRDGGUHVVWKHVHFRQGDLPQDPHO\ZKDWW\SH
RIFRJQLWLYHSURFHVVLQJZDVXVHGLQHDFKVLPLODULW\UDWLQJDQGWKHQIXUWKHULQYHVWLJDWHZKHWKHUWKHSDLUV
ZLWKLQHDFKFRQGLWLRQDUHHTXDOO\JRRGPHPEHUVRIWKDWFRQGLWLRQ
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7\SHRIFRJQLWLYHVLPLODULW\SURFHVVLQJ
7KHVHFRQGDLPRIWKHVWXG\LVWRGHWHUPLQHZKLFKPRGHRIFRJQLWLYHSURFHVVLQJLVXVHGE\GHVLJQHUVWR
DUULYHDWMXGJHPHQWVRIVLPLODULW\$WRWDORIH[SODQDWLRQVZHUHH[DPLQHGIURPUHVSRQVHVRQH
VLPLODULW\ UDWLQJ LQ WKHVWXG\ZDVQRWDFFRPSDQLHGE\DQH[SODQDWLRQ2I WKHVHZHUHFRGHGDV
EHLQJ FOHDUO\ IHDWXUDO H[SODQDWLRQV DQG  DV 
RWKHU
 'HVSLWH WKH OLWHUDWXUH GHILQLWLRQ RI WKHPDWLF
UHODWLRQV QR H[SODQDWLRQV FRXOG FOHDUO\ EH LGHQWLILHG DV WKHPDWLF +RZHYHU RI WKH  
RWKHU

H[SODQDWLRQV VL[ ZHUH SRWHQWLDOO\ WKHPDWLF EXW FRQWDLQHG LQVXIILFLHQW LQIRUPDWLRQ WR GHFLSKHU WKH
SDUWLFLSDQWVLQWHQW
6LQFHQRH[DPSOHRIWKHPDWLFSURFHVVLQJFRXOGEHFOHDUO\LGHQWLILHGIRUWKHSXUSRVHVRIIXUWKHUDQDO\VLV
LWLVDVVXPHGWKDWDOOVLPLODULW\MXGJHPHQWVZHUHFDUULHGRXWYLDVWUXFWXUDODOLJQPHQWSURFHVVLQJ7KLV
VXJJHVWVWKDWWKHKLJKYDULDQFHLQVLPLODULW\UDWLQJVLVQRWDUHVXOWRIDSUHYDOHQFHRIWKHPDWLFSURFHVVLQJ
7DEOH 0HDQVLPLODULW\IRUDOOSDLUVRIFRQFHSWV
0HDQVLPLODULW\UDWLQJV
  '7DVN '7DVN '7DVN '7DVN &RQGLWLRQPHDQ
  $ % $ % $ % $ % 
&R
QGL
WLR
Q
         
         
         
         
         
:LWKLQFRQGLWLRQYDULDQFHJHQHUDOLVDELOLW\
$VVXPLQJDQ\LQIOXHQFHRIWKHPDWLFSURFHVVLQJRQWKHVDPSOHZDVQHJOLJLEOHZHQRZVHHNWRGHWHUPLQH
ZKHWKHUWKHSDLUVLQHDFKFRQGLWLRQZHUHHTXDOO\JRRGPHPEHUVRIWKDWFRQGLWLRQ
2QHZD\$129$¶VZLWKUHSHDWHGPHDVXUHVDUHFDUULHGRXWRQWKHVLPLODULW\UHVSRQVHVLQHDFKFRQGLWLRQ
LQRUGHUWRGHWHUPLQHZKHWKHUWKHPHDQVLPLODULW\UDWLQJVRIHDFKSDLUYDU\VLJQLILFDQWO\IURPHDFKRWKHU
,I WKH SDLUV DUH DOO HTXLYDOHQWO\ JRRG PHPEHUV RI WKDW FRQGLWLRQ WKHQ WKHLU PHDQV VKRXOG QRW YDU\
VLJQLILFDQWO\ IURP HDFK RWKHU $ UHSHDWHG PHDVXUHV $129$ ZLWK D *UHHQKRXVH*HLVVHU FRUUHFWLRQ
GHWHUPLQHG WKDW WKH PHDQ VLPLODULW\ UDWLQJV IRU WKH HLJKW SDLUV ZLWKLQ HDFK FRQGLWLRQ GLIIHUHG
VLJQLILFDQWO\LQFRQGLWLRQWZR) S WKUHH) S
 IRXU) S DQG) SEXW
QRWLQFRQGLWLRQRQH) S 
$VWKHPHDQVLPLODULW\RIWKHSDLUVZLWKLQFRQGLWLRQVWZRWRIRXUYDULHVVLJQLILFDQWO\WKLVVXJJHVWVWKDW
WKHFRQFHSWVLQHDFKFRQGLWLRQDUHQRWHTXDOO\JRRGPHPEHUVRIWKDWFRQGLWLRQ7KLVLPSOLHVLVVXHVZLWK
HLWKHUWKHLQLWLDOVWLPXOLFRGLQJRUWKHDVVXPSWLRQWKDWWKHFRQGLWLRQVZRXOGSURGXFHHTXLYDOHQWVLPLODULW\
UHVXOWV DFURVV GHVLJQ WDVNV %HIRUH GLVFXVVLQJ SRWHQWLDO PHWKRGRORJLFDO LVVXHV ZH H[DPLQH WKH
SDUWLFLSDQWVVLPLODULW\UDWLQJVWRLGHQWLI\SUHVHQWO\XQDFFRXQWHGIRUIDFWRUVZKLFKPD\FRQWULEXWHWRWKHLU
SHUFHSWLRQVRIVLPLODULW\
2EVHUYDWLRQVIURPVLPLODULW\H[SODQDWLRQV
7KH SDUWLFLSDQWV
 VLPLODULW\ H[SODQDWLRQV ZHUH DQDO\VHG 6L[ NH\ REVHUYDWLRQV ZHUH GUDZQ IURP WKH
H[SODQDWLRQV 7DEOH  VKRZV WKH QXPEHUHG REVHUYDWLRQ EROG ZLWK DFFRPSDQ\LQJ TXRWHV IURP WKH
H[SODQDWLRQVDVHYLGHQFH7ZRTXRWHVLQWKHVDPHER[UHIHUWRWZRSDUWLFLSDQWVFRPPHQWLQJRQWKHVDPH
FRQFHSW7ZRTXRWHVLQVHSDUDWHER[HVUHIHUWRWZRSDUWLFLSDQWVFRPPHQWLQJRQWZRGLIIHUHQWFRQFHSWV
7KHLPSOLFDWLRQVRIWKHVHREVHUYDWLRQVDUHDVIROORZV)DFWRUV>E@LQGLFDWHWKDWWKHFXUUHQWDOLJQDELOLW\
YDULDEOHVGRQRW FDSWXUH DOORI WKH IDFWRUVZKLFKSDUWLFLSDQWVQRWLFH LQ WKHLU MXGJHPHQWV7KHQHHG 
IXQFWLRQPHDQVYDULDEOHVGRQRWH[SOLFLWO\FDSWXUH>@XVHULQWHUDFWLRQ>@DEVWUDFWLPSUHVVLRQVRIWKH
SURGXFW RU >@ UHODWLRQV EHWZHHQ HJ XVHU DQG SURGXFW 7KH SDLU RI FRQFHSWV WR ZKLFK WKH TXRWH LQ
REVHUYDWLRQLVUHIHUULQJFDQEHVHHQLQ)LJXUH$FFRUGLQJWRWKHDSSOLHGFRGLQJVFKHPHWKHUHVKRXOG
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RQO\EHFRPPRQDOLW\DWWKHQHHGOHYHO+RZHYHUDVWKHSDUWLFLSDQWQRWHGWKH\VKDUHWKHFRPPRQDOLW\
WKDWWKH\DUHYDULDQWVRQWHQWV7KLVFRPPRQDOLW\LVQRWFDSWXUHGE\WKHH[LVWLQJFRGLQJVFKHPH
7DEOH 2EVHUYDWLRQVDQGVXSSRUWLQJHYLGHQFH
 2EVHUYDWLRQDQGHYLGHQFH
 )RUWKHVDPHFRQFHSWH[SODQDWLRQVFDQIRFXVRQSURSHUWLHVRIWKHDUWHIDFWRUXVHULQWHUDFWLRQ
6LPLODULWLHVLQUHVLVWDQFHWUDLQLQJOne connects under deskIRUIHHWZKLOHZRUNLQJWKHRWKHUORRNVOLNH
LW
VXVHGGXULQJDEUHDNRQWKHGHVN
%RWKUHTXLUHUHVLVWDQFHZRUNKRZHYHUone targets a specific muscle groupZKLOVWWKHRWKHUDWWHPSWVWR
RIIHUDPRUHJHQHUDOVROXWLRQZKLFKHQDEOHVZRUNLQJYDULRXVERG\SDUWV
 3DUWLFLSDQWVQRWLFHIDFWRUVRWKHUWKDQQHHGIXQFWLRQPHDQVHJPRUDOLW\FRPSOH[LW\
ERWKPDNHVHDWLQJXQFRPIRUWDEOHIRUXVHURQHless sadistic
7KHSXOOLVDVLPSOHSXOOVWULQJthe push is a more complex handleWKDWDWWDFKHVWRWKHEDUUHO
 3DUWLFLSDQWVQRWLFHWKHUHODWLRQEHWZHHQWKHSURGXFWDQGWKHXVHUHJLQVWUXFWHQFRXUDJH
RQHLVOLJKWEDVHGWKHRWKHUVRXQGboth instructERWKIRUZRUNRXWV
Both encourage exerciseEXWE\GLIIHUHQWZRUNRXWVDQGHQJDJLQJGLIIHUHQWPXVFOHJURXSVDQGUHTXLULQJ
GLIIHUHQWVNLOOVHWV
E 5HODWLRQVDSSHDUWRPDQLIHVWDVIHDWXUDOGLIIHUHQFHV
%RWKFRQWDLQWKHZDWHULQDEDUUHO'LIIHUHQWPHFKDQLVPVWRPRYHWKHZDWHUSXVKYSXOO
 3DUWLFLSDQWVZRXOGUHIHUHQFHH[LVWLQJSURGXFWFDWHJRULHVDVFRPPRQDOLWLHVHJIULGJHWHQWHYHQ
ZKHQWKHIXQFWLRQVDUHFRGHGDVGLIIHUHQW
Both are tentsEXWZDVWHUHGXFLQJDVSHFWVRIWKHWZRFRQFHSWVDUHHQWLUHO\GLIIHUHQW
 3DUWLFLSDQWVFRPPHQWHGRQFRQFHSWVKDYLQJGLIIHUHQWQXPEHUVRIIXQFWLRQV
%RWKKDYHH[DFWVDPHIXQFWLRQWUDFNVDQGGLVSOD\VIRRGGDWHbut one has additional functionRI
NHHSLQJIRRGIUHVKIRUORQJHU
 3DUWLFLSDQWVZRXOGIRFXVRQIDFWRUVUHODWHGWREURDGHUV\VWHPFRQWH[WV
&RQFHSWDVHUYLFHDSSOLFDWLRQEDVHGSURGXFW&RQFHSWLVDSK\VLFDOSURGXFW

)LJXUH $QH[DPSOHRIFRQFHSWVZLWKPHDQVOHYHOFRPPRQDOLW\DQGIXQFWLRQOHYHO
GLIIHUHQFHV
2EVHUYDWLRQV>@DQG>@ LQGLFDWH WKDWGHVSLWH WKHFRQWUROVSXW LQSODFHVRPHFRQFHSWVZHUHVWLOOQRW
KRPRJHQRXVLQWHUPVRIQXPEHURIVDOLHQWIXQFWLRQVDQGH[FOXVLRQRIVHUYLFHHOHPHQWV
'LVFXVVLRQOLPLWDWLRQVDQGIXWXUHZRUN
7KHPDWLFSURFHVVLQJ
7KHIROORZLQJGLVFXVVLRQDVVXPHVWKDWDQ\LQIOXHQFHRIWKHPDWLFSURFHVVLQJKDGQRPHDQLQJIXOHIIHFW
RQ WKHSDUWLFLSDQWV VLPLODULW\ UDWLQJ ,W VKRXOGEHQRWHGKRZHYHU WKDW LQWHUSUHWDWLRQRI WKH VLPLODULW\
H[SODQDWLRQVVKRXOGEHXVHGDVDQLQGLFDWLYHJXLGHUDWKHUWKDQFRQFOXVLYHPHWKRGRIDQDO\VLV)XUWKHU
WKHPDWLFSURFHVVLQJRQO\RFFXUVZLWKFRPSDWLEOHVWLPXOLLHWKRVHZLWKSRWHQWLDOSUHH[LVWLQJWKHPDWLF
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UHODWLRQV:LVQLHZVNLDQG%DVVRN7KXVWKHODFNRIWKHPDWLFSURFHVVLQJFRXOGEHDUHVXOWRID
ODFNRIFRPSDWLEOHVWLPXOLLQWKHLQLWLDOVDPSOH,QWKHIXWXUHIRUFHGFKRLFHWDVNVFRXOGEHFDUULHGRXWWR
GHWHUPLQH ZKHWKHU IRU H[DPSOH SUHVXPHG DUWHIDFWDUWHIDFW DIIRUGDQFHV FRQWULEXWH WR D VHQVH RI
VLPLODULW\ZKHQFRPSDUHGZLWKSDLUVZLWKQRPXWXDODIIRUGDQFH
6WUXFWXUDODOLJQPHQWSURFHVVLQJ(QWLWLHVDQGUHODWLRQV
'HILQLQJDOLJQDELOLW\LQWHUPVIRUPRIWKHQHHGIXQFWLRQDQGPHDQVYDULDEOHVKDVUHVXOWHGLQJHQHUDOO\
H[SHFWHG UDQNRUGHULQJRIVLPLODULW\ UHVSRQVHVDFURVVFRQGLWLRQV2ZLQJ WRKLJKYDULDQFHZLWKLQ WKH
UHVSRQVHVDQGSRRUJHQHUDOLVDELOLW\DFURVVFRQGLWLRQVWKLVUHODWLRQVKLSFDQQRWEHFRQFOXGHG(YLGHQFH
IURPVLPLODULW\H[SODQDWLRQVKLJKOLJKWVFRQFHSWIHDWXUHVZKLFKFRQWULEXWHGWRVLPLODULW\EXWZKLFKKDYH
QRW\HWEHHQDFFRXQWHGIRU2XUDOLJQDELOLW\GHILQLWLRQLVFHQWUHGDURXQGGHVFULELQJWKHGHVLJQFRQFHSW
LWGRHVQRWDFFRXQWIRUWKHXVHUDQGWKHUHODWLRQVEHWZHHQWKHSURGXFWDQGWKHXVHU%DVHGRQREVHUYDWLRQ
DQGESDUWLFLSDQWVQRWRQO\QRWLFHUHODWLRQVEXWQRWLFHWKHPDVGLIIHUHQFHVLQVLPLODULW\MXGJHPHQWV
%DVHG RQ WKH LPSRUWDQFH RI UHODWLRQV 6HFWLRQ  IXWXUH DOLJQDELOLW\ VFKHPHV QHHG WR DFFRXQW IRU
GLVWLQFWHQWLWLHVDQGWKHUHODWLRQVEHWZHHQWKHP
6WLPXOLFUHDWLRQDQGPHWKRGRORJLFDOOLPLWDWLRQV
7KHUHZHUHWZRDVVXPSWLRQVEHKLQGWKHVWLPXOLFUHDWLRQPHWKRG)LUVWO\WKDWGHVLJQFRQFHSWVFDQEH
GHVFULEHG LQ WHUPV RI QHHG IXQFWLRQ DQG PHDQV YDULDEOHV DQG VHFRQGO\ WKDW WKLV FRXOG UHVXOW LQ
XQDPELJXRXVSUREOHPRULHQWHGFRQFHSWFDWHJRULHV5HDQDO\VLVRIWKHFRQFHSWKLHUDUFKLHVVXJJHVWVWKDW
WKHLQLWLDORUJDQLVDWLRQFRQWDLQHGIODZV
6.3.1. Hierarchical categorisation 
3DUWLFLSDQWVDSSHDU WREHVHQVLWLYH WR VKDUHGVLPLODULW\ WRH[LVWLQJFRQFHSWV VHHREVHUYDWLRQ ,W LV
XQFOHDU DV WR ZKHWKHU WKLV FRQVWLWXWHV D FRPPRQDOLW\ DW WKH QHHG IXQFWLRQ RU PHDQV OHYHO ,W GRHV
KRZHYHUVXJJHVWWKDWGLIIHUHQWLDWLRQRIFRQFHSWVDWWKHVXSHURUGLQDWHOHYHOGRHVQRWJXDUDQWHHDODFNRI
FRPPRQDOLW\ DW VXERUGLQDWH OHYHOV 7KH FUHDWHG KLHUDUFKLHV ZHUH GHILQHG DURXQG KRZ WKH FRQFHSWV
DGGUHVVHGWKHEULHI$VKDUHGFRPPRQDOLW\VXFKDV
ERWKDUHWHQWV
VXJJHVWVWKDWWKHSDUWLFLSDQWVGRQRW
RQO\ SD\ DWWHQWLRQ WR KRZ WKH FRQFHSW DGGUHVVHV WKH EULHI 3HUKDSV WR H[SDQG RQ 7DXUD 
XQDPELJXRXV KLHUDUFKLFDO FODVVLILFDWLRQ E\ DQ\ PHWKRG LV QRW D SODXVLEOH RXWFRPH :KLOH IDPLOLDU
HYHU\GD\FRQFHSWVFDQEHGLIIHUHQWLDWHGLQWRFDWHJRULHV0DUNPDQDQG*HQWQHULWPD\QRWEHWKH
FDVHWKDWFRQFHSWXDOGHVLJQFRQFHSWVKDYHWKHVDPHFKDUDFWHULVWLFV$OWKRXJKGHLJQFRQFHSWVPD\QRW
EHWD[RQRPLFDOO\RUJDQLVDEOHWKLVGRHVQRWPHDQWKDWDOLJQDELOLW\FDQQRWEHFRQWUROOHGE\YDULDWLRQRI
FRPPRQDOLWLHV
6.3.2. Defining alignability in terms of need, function and means  
5HWURDFWLYHUHYLHZRIWKH
IXQFWLRQ
OHYHOVUHYHDOVWKDWGHVSLWHWKHIXQFWLRQGHILQLWLRQSURYLGHGLQ7DEOH
 WKH IXQFWLRQ FRGH ZDV DSSOLHG LQFRQVLVWHQWO\ $W OHDVW WKUHH GLIIHUHQW W\SHV RI IXQFWLRQV FDQ EH
LGHQWLILHG LZKDW WKHSURGXFWGRHVDQGZKDW LW LV IRU FRPEXVWZDVWH IRUFRRNLQJ LLZKDW WKH
SURGXFWGRHVLQWHUPVRIDWUDQVIRUPDWLRQFRQGHQVHIRRGZDVWHDQGLLLIXQFWLRQVUHODWHGWROLIH
F\FOHELRGHJUDGHDIWHUXVH$PRUHUREXVWWKHRUHWLFDOEDVLVIRUIXQFWLRQFRGLQJLVUHTXLUHG
7KHKLJKYDULDQFHLQUHVSRQVHVFRXOGEHDWWULEXWHGWRDQLQFRQVLVWHQWKLHUDUFKLFDORUJDQLVDWLRQEXWPD\
DOVR EH D FRQVHTXHQFH RI WKH JUDQXODULW\ RI DOLJQDELOLW\ YDULDEOHV (YLGHQFH IURP WKH VLPLODULW\
H[SODQDWLRQVVXSSRUWV WKLVDVVHUWLRQ3DUWLFLSDQWVDUHVHHQWRUHIHU WRSKHQRPHQDQRWFDSWXUHGE\WKH
DOLJQDELOLW\ VFKHPH HJ XVHU PRYHPHQW LPSUHVVLRQV RI FRPSOH[LW\ DQG WKH QDWXUH RI LQWHQGHG
EHKDYLRXUFKDQJH7DNHQWRJHWKHUWKLVVXJJHVWVWKDWDQDOLJQDELOLW\VFKHPHZLWKLPSURYHGEUHDGWKDQG
JUDQXODULW\PD\EHUHTXLUHG
6.3.3. Control of extraneous variables  
'HVSLWHWKHLQFOXVLRQFULWHULDDSSOLHGVRPHFRQFHSWVVWLOOFRQWDLQHGHOHPHQWVRIVHUYLFHV\VWHPVDQG
SDUWLFLSDQWVQRWLFHGPXOWLSOHVDOLHQWIXQFWLRQVIRUVRPHFRQFHSWV:KLOHWKHIRUPHULVVXHUHTXLUHVPRUH
VWULQJHQW ILOWHULQJ SURFHGXUHV LQ IXWXUH WKH ODWWHU VKRXOG EH DGGUHVVHG DORQJVLGH D UHYLVLRQ RI KRZ
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IXQFWLRQ LV FRGHG LQ WKH VDPSOH JHQHUDOO\ $GGLWLRQDO H[WUDQHRXV YDULDEOHV FRXOG DOVR EH LGHQWLILHG
DPRQJWKHVWLPXOLHJVNHWFKFKDUDFWHULVWLFVVXFKDVOLQHW\SHDQGQXPEHURIVXSSOHPHQWDU\GHSLFWLRQV
RUDUWHIDFWSURSHUWLHVVXFKDVFRPSOH[LW\RUQXPEHURISDUWV&RQWUROOLQJIRUVXFKIDFWRUVZRXOGUHGXFH
WKHSRWHQWLDOQHJDWLYHLPSDFWRIH[WUDQHRXVYDULDEOHVEXWPD\DOVRLPSDLUWKHHFRORJLFDOYDOLGLW\RIWKH
VDPSOH ,I WKHSDLUVDUHRYHUFRQVWUDLQHGDQGGRQRW UHIOHFW WKHVRUWRIFRPELQDWLRQVZKLFKRFFXU LQ
SUDFWLVHWKHQWKHILQGLQJVRIWKHUHVHDUFKZRXOGEHRIOLPLWHGSUDFWLFDOXVH
6.3.4. Generalisability of similarity across design tasks 
7KH VLJQLILFDQW GLIIHUHQFH LQ WKH PHDQ YDOXHV ZLWKLQ HDFK FRQGLWLRQ FDQQRW EH FOHDUO\ DWWULEXWHG WR
SURPLQHQWWKHPDWLFSURFHVVLQJ,WLVSRVVLEOHWKDWQRWDOOSDLUVPD\EHHTXDOO\JRRGPHPEHUVRIWKHLU
VSHFLILHGFRQGLWLRQV,QFRQVLVWHQFLHVLQDSSOLFDWLRQRIDOLJQDELOLW\FRGHVKDYHDOUHDG\EHHQGLVFXVVHG
KRZHYHUZHSURSRVHDQDOWHUQDWLYHH[SODQDWLRQIRUODFNRIJHQHUDOLVDELOLW\DFURVVWDVNVGLIIHUHQFHVLQ

VL]H
RIVROXWLRQVSDFHVRIHDFKGHVLJQWDVN7KHGHVLJQWDVNVZHUHDVVXPHGWREHHTXLYDOHQWLQVHPDQWLF
VWUXFWXUHDQGVFRSH'HVLJQWDVNKRZHYHUVSHFLILHVWKDWVROXWLRQVPXVWIDFLOLWDWHWUDQVSRUWQRRWKHU
GHVLJQ WDVNKDV VXFK DGHJUHHRI VSHFLILFLW\ LQ LQVWUXFWLRQ7KLVKDV UHVXOWHG LQ D UDQJHRI VROXWLRQV
FRQVWUDLQHGDURXQGWUDQVSRUWPHWKRGVZKLFKUHVXOWVLQORZHUGLYHUVLW\DWWKH
QHHG
DQG
VXEQHHG
OHYHOV
,W LVXQNQRZQDV WRZKHWKHU WKLVFRXOG LPSDFW WKH UHODWLYHVLPLODULW\EHWZHHQFRQFHSWV LQDVROXWLRQ
VSDFH
6.3.5. Participant demographics and recommendations for future work 
$OOSDUWLFLSDQWVKDGVRPHH[SHULHQFHZLWKWKHLQWHUSUHWDWLRQRIGHVLJQFRQFHSWVKRZHYHUWKHSDUWLFLSDQWV
YDULHG LQ WHUPV RI WKHLU H[SHULHQFH DQG GRPDLQ EDFNJURXQG )XWXUH SDUWLFLSDQWV ZLOO EH PRUH
KRPRJHQRXVLQEDFNJURXQGDQGH[SHULHQFHDQGWKHHTXLYDOHQFHRIWKHGHVLJQWDVNVXVHGLQWKHVWXG\
ZLOO EH UHDVVHVVHG 7KH SULQFLSOH UHTXLUHPHQW IRU SURJUHVVLRQ RI WKLV H[SORUDWRU\ VWXG\ LV WKH
GHYHORSPHQWRIDQHZDOLJQDELOLW\VFKHPHZLWKZHOOGHILQHGFRQVWUXFWVDWDORZHUOHYHORIJUDQXODULW\
WKDQWKHVFKHPHWULDOOHGLQWKLVH[SHULPHQW
&RQFOXVLRQ
,WKDVEHHQLGHQWLILHGWKDWVLPLODULW\RIGHVLJQFRQFHSWVPD\SOD\DQ LPSRUWDQWUROH LQYDULRXV WDVNV
KRZHYHUOLWWOHZRUNKDVEHHQGRQHWRLQWHJUDWHNQRZOHGJHRIVLPLODULW\PRGHOVIURPSV\FKRORJ\ZLWK
UHVHDUFKLQGHVLJQ7KURXJKOLWHUDWXUHUHYLHZLQVLJKWVZHUHJDLQHGLQWRWZRDUHDVWKHW\SHRIFRJQLWLYH
SURFHVVLQJLQYROYHGLQWKHSHUFHSWLRQRIVLPLODULW\RIFRQFHSWVJHQHUDOO\DQGWKHUHODWLRQVKLSEHWZHHQ
GHJUHHRIFRPPRQIHDWXUHVDQGVLPLODULW\6XEVHTXHQWO\IXUWKHULQVLJKWVZHUHJDLQHGWKURXJKWKHILUVW
H[SHULPHQWDOVWXG\RIGHVLJQFRQFHSWVLPLODULW\MXGJHPHQWV
7KHUHVXOWVRIWKHVWXG\VKRZWKDWIHDWXUHEDVHGVLPLODULW\MXGJHPHQWVSUHGRPLQDWHGLQWKHVDPSOHRI
UHVSRQVHVWKXVOHQGLQJVXSSRUWWRWKHSRVVLELOLW\WKDWWKHVWUXFWXUDODOLJQPHQWPRGHOPD\EHDSSOLFDEOH
WRVLPLODULW\MXGJHPHQWVRIGHVLJQFRQFHSWV:KLOHQRFOHDUHYLGHQFHRIWKHPDWLFSURFHVVLQJZDVIRXQG
D QXPEHU RI DPELJXRXV UHVSRQVHV ZDUUDQW IXWXUH LQYHVWLJDWLRQ ZLWK GLIIHUHQW H[SHULPHQW GHVLJQV
)XUWKHUDVDOLJQDELOLW\GHILQHGLQWHUPVRIFRPPRQ1HHG)XQFWLRQDQG0HDQVYDULDEOHVGHFUHDVHVR
WRRGLGWKHPHDQVLPLODULW\UDWLQJVIRUWKDWFRQGLWLRQ+RZHYHUWKHUHODWLRQVKLSEHWZHHQDOLJQDELOLW\
DQGVLPLODULW\KDVQRWEHHQGHPRQVWUDWHGVWDWLVWLFDOO\7KURXJKWKHVXEVHTXHQWGLVFXVVLRQZHVXJJHVWD
QXPEHURIPHWKRGRORJLFDODQGFRQFHSWXDOH[SODQDWLRQVIRUWKHKLJKYDULDQFHDQGSRRUJHQHUDOLVDELOLW\
LQWKHUHVSRQVHV
$FNQRZOHGJHPHQWV
7KLV UHVHDUFK ZDV VXSSRUWHG E\ WKH 8QLWHG .LQJGRP¶V (QJLQHHULQJ DQG 3K\VLFDO 6FLHQFHV 5HVHDUFK &RXQFLO
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
5HIHUHQFHV
%DR4)DDV'DQG<DQJ0³,QWHUSOD\RIVNHWFKLQJ	SURWRW\SLQJLQHDUO\VWDJHSURGXFWGHVLJQ´
International Journal of Design Creativity and Innovation SS ±
KWWSVGRLRUJ
HUMAN BEHAVIOUR AND DESIGN 2097
%DVVRN0DQG0HGLQ'/³%LUGVRID)HDWKHU)ORFN7RJHWKHU6LPLODULW\-XGJPHQWVZLWK6HPDQWLFDOO\
5LFK 6WLPXOL´ Journal of Memory and Language 9RO  1R  SS ±
KWWSVGRLRUJMPOD
%URZQ'&³2EVHUYDWLRQVDQG&RQMHFWXUHVDERXW1RYHOW\&DOFXODWLRQV´Design Creativity Workshop 
2016 / 7th International Conference on Design Computing and Cognition (DCC'16).
&KDQ -)X.6FKXQQ&&DJDQ -:RRG.DQG.RWRYVN\.  ³2Q WKH%HQHILWV DQG3LWIDOOVRI
$QDORJLHV IRU ,QQRYDWLYH 'HVLJQ ,GHDWLRQ 3HUIRUPDQFH %DVHG RQ$QDORJLFDO 'LVWDQFH &RPPRQQHVV DQG
0RGDOLW\ RI ([DPSOHV´ Journal of Mechanical Design 9RO  1R  SS 
KWWSVGRLRUJ
(VWHV = *RORQND 6 DQG -RQHV //  ³7KHPDWLF 7KLQNLQJ 7KH $SSUHKHQVLRQ DQG &RQVHTXHQFHV RI
7KHPDWLF5HODWLRQV´,Q5RVV%+(GPsychology of Learning and Motivation(OVHYLHUSS±
KWWSVGRLRUJ%
)X.&KDQ-&DJDQ-.RWRYVN\.6FKXQQ&DQG:RRG.³7KH0HDQLQJRI³1HDU´DQG³)DU´
7KH,PSDFWRI6WUXFWXULQJ'HVLJQ'DWDEDVHVDQGWKH(IIHFWRI'LVWDQFHRI$QDORJ\RQ'HVLJQ2XWSXW´Journal 
of Mechanical Design9RO1RSSKWWSVGRLRUJ
*HQWQHU'DQG0DUNPDQ$%³6LPLODULW\,V/LNH$QDORJ\6WUXFWXUDO$OLJQPHQWLQ&RPSDULVRQ´,Q
&DFFLDUL&(GSimilarity in Language, Thought and Perception%UHSROV%UXVVHOVSS±
*RORQND 6 DQG (VWHV =  ³7KHPDWLF UHODWLRQV DIIHFW VLPLODULW\ YLD FRPPRQDOLWLHV´ Journal of 
Experimental Psychology: Learning, Memory, and Cognition 9RO  1R  SS ±
KWWSVGRLRUJD
+D\/'XII\$+%0F7HDJXH&3LGJHRQ/09XOHWLF7DQG*UHDO\0³7RZDUGVDVKDUHG
RQWRORJ\$JHQHULFFODVVLILFDWLRQRIFRJQLWLYHSURFHVVHVLQFRQFHSWXDOGHVLJQ´Design Science9RO1RH
KWWSVGRLRUJGVM
-DQJ 6  ³7KH (IIHFW RI ,PDJH 6WLPXOXV RQ &RQFHSWXDO &RPELQDWLRQ LQ WKH 'HVLJQ ,GHD *HQHUDWLRQ
3URFHVV´Archives of Design Research9RO1RSS±
/LQ (/ DQG 0XUSK\ */  ³7KHPDWLF UHODWLRQV LQ DGXOWV¶ FRQFHSWV´ Journal of Experimental 
Psychologygeneral9RO1RSS±KWWSVGRLRUJ,
0DLHU-5$DQG)DGHO*0³$IIRUGDQFH%DVHG0HWKRGVIRU'HVLJQ´Research in Engineering Design
9ROSS
0DUNPDQ$%DQG*HQWQHU'³6SOLWWLQJWKHGLIIHUHQFHV$VWUXFWXUDODOLJQPHQWYLHZRIVLPLODULW\´
Journal of Memory and Language9RO1RSS±KWWSVGRLRUJMPOD
0DUNPDQ$%DQG*HQWQHU'³&RPPRQDOLWLHVDQGGLIIHUHQFHVLQVLPLODULW\FRPSDULVRQV´Memory & 
Cognition9RO1RSS±KWWSVGRLRUJ%)
0DUNPDQ$%DQG:LVQLHZVNL(-³6LPLODUDQGGLIIHUHQW7KHGLIIHUHQWLDWLRQRIEDVLFOHYHOFDWHJRULHV´
Journal of Experimental Psychology: Learning, Memory, and Cognition 9RO  1R  SS ±
KWWSVGRLRUJ
0F$GDPV'$DQG:RRG./³$4XDQWLWDWLYH6LPLODULW\0HWULFIRU'HVLJQE\$QDORJ\´Journal of 
Mechanical Design9RO1RSSKWWSVGRLRUJ
1DJDL < 7DXUD 7 DQG 0XNDL )  ³&RQFHSW EOHQGLQJ DQG GLVVLPLODULW\ IDFWRUV IRU FUHDWLYH FRQFHSW
JHQHUDWLRQSURFHVV´Design Studies9RO1RSS±KWWSVGRLRUJMGHVWXG
7DXUD7Creative Design Engineering: Introduction to an Interdisciplinary Approach$FDGHPLF3UHVV
7YHUVN\ $  ³)HDWXUHV RI 6LPLODULW\´ American Psychologist 9RO  1R  SS ±
KWWSVGRLRUJK
YDQ%RHLMHQ$'DDOKXL]HQ-=LMOVWUD-DQGYDQGHU6FKRRU5Delft design guide: Design methods
%LV3XEOLVKHUV
:LONHQIHOG 0- DQG :DUG 7%  ³6LPLODULW\ DQG HPHUJHQFH LQ FRQFHSWXDO FRPELQDWLRQ´ Journal of 
Memory and Language9RO1RSS±KWWSVGRLRUJMPOD
:LOVRQ-25RVHQ'1HOVRQ%$DQG<HQ-³7KHHIIHFWVRIELRORJLFDOH[DPSOHVLQLGHDJHQHUDWLRQ´
Design Studies9RO1RSS±KWWSVGRLRUJMGHVWXG
:LVQLHZVNL (- DQG %DVVRN 0  ³:KDW PDNHV D PDQ VLPLODU WR D WLH" 6WLPXOXV FRPSDWLELOLW\ ZLWK
FRPSDULVRQ DQG LQWHJUDWLRQ´ Cognitive Psychology 9RO  SS ±
KWWSVGRLRUJFRJS

&KULV3DWULFN0F7HDJXH3K'6WXGHQW
8QLYHUVLW\RI6WUDWKFO\GH'HVLJQ0DQXIDFWXUHDQG(QJLQHHULQJ0DQDJHPHQW
*6(*/$6*2:8QLWHG.LQJGRP
(PDLOFKULVWRSKHUPFWHDJXH#VWUDWKDFXN
2098 HUMAN BEHAVIOUR AND DESIGN
